Pergamon, and is considered to be the father of Anatomy.
The name "thymus" was given by Galen himself, because the organ (body) reminded him of thyme leaves (Thymus in Latin). It is worth clarifying that the plant was burned as incense. Throughout history and even until today, the organ is still wrapped in an aura of mystery, and there are indications that for the Greek the word thymus meant "active soul", the "perishable soul" and that it would be equivalent to reason and conscience. Only in 1961, with the experimental studies of the Australian physician Jacques
Miller, consistent scientific data appeared, data that allowed for conclusions about its function, and that showed for the first time the thymus as a gland with a relevant role for the development of the immune system 6 .
In this paper, a brief review on the structure of the human thymus, its main functions, developmental aspects, means for its functional assessment and some thymic congenital diseases are presented.
Functions of the Thymus
The thymus is a primary lymphoid organ that plays a critical and unique role in the development of T-cells, providing the ideal microenvironment so that the precursors of lymphocytes derived from the bone marrow can proliferate, undergo the rearrangement of their receptor and so that their differentiation into mature T-cells can occur. When this differentiation occurs, these T-cells are able to establish an effective immune response, and then leave the thymus, go to the blood and to the peripheral or secondary lymphoid organs, that is, the spleen, lymph nodes and the mucosal associated lymphoid tissue 8, 9 .
Another crucial (and also unique) function of the thymus is related to the induction of tolerance to the body's own antigens, thereby protecting it from autoimmune aggression. This function is represented by phenomena of: i) negative selection of potentially autoreactive T cells (central tolerance); and ii) generation of natural regulatory T cells (Treg), which will play their role especially outside the thymus 7, 8, 9 .
.
Structure and development
The thymus is essentially a lymphoepithelial organ and contains two anatomically and functionally distinct compartments, that is, the medulla, in the central part, surrounded by the cortex. .
APECED (Autoimmune Polyendocrinopathy -

Candidiasis -Ectodermal Dystrophy)
The identification of this rare disease, whose acronym became its name, and which is also called The involution of the thymus during aging is also a process of great clinical interest 1, 3 . Figure 3 . TRECs (T-cell receptor excision circles) blood levels from 27 patients with DiGeorge syndrome compared to age-matched healthy controls (data kindly provided by Dr. Leuridan Cavalcanti Torres)
Deficiency of the Foxn1
The four patients described in literature with a mutation on the FOXN1 gene showed absence of thymus, undetectable or a very low number of T cells in the peripheral blood (equivalent to those of SCID), the absence of hair and eyebrows, nail dysplasia, in addition to an increased susceptibility to infections 23 . One of the most recently reported cases is that of a Portuguese child who received thymic epithelium transplant with a quite satisfactory immunological reconstitution, however the description is that the child remains in complete alopecia.
It is the human equivalent to the nude mouse, and this rare "experiment of nature" brings unique information on the key role of the Foxn1 transcription factor also for the development of the human thymus. 
Down Syndrome (DS)
The thymus of those affected by DS has been drawing attention since the 1970s, and has been described as having small dimensions, even in newborns and infants.
The thymus presents an abnormal structure with some frequently observed histological changes, such as general hypocellularity, lack of clear demarcation between the cortical and medullary regions, narrowing of the cortex, ii) increased susceptibility to mucocutaneous candidiasis;
and iii) the presence of autoantibodies which are unique to APECED. In this study, the reduced expression of Aire was observed both in infants and in older children, and the differences between patients and controls (patients with congenital heart disease (such) as an isolated malformation)
were significantly higher (bigger) in patients (children)
younger than one year of age. These results strongly suggest that the thymic alterations in DS are not caused by senescence of the immune system, but rather are present from the very beginning of development, and therefore must be caused by an intrinsic defect 28 .
More recently, our group was able to characterize, in the human thymus, the transcriptional changes induced by trisomy 21 through the analysis of gene coexpression networks (GCNs) and microRNA-target interactions 29 . In this study we used cortical and medullary explants from 
